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Picuture of site
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The northern gamma-ray sky as seen by HAWC
1523 days of data
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1523 days of data
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The northern gamma-ray sky as seen by LHAASO
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From Petras Highlight talk on Monday!

No observatory in the South!



/ LHAASO
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Who & What is SWGO

International collaboration of 
scientists that aims to build a 
wide-view gamma-ray 
observatory in the Southern 
Hemisphere

The SWGO collaboration was 
formed to facilitate common R&D 
activities to design and propose 
such facility

47 Institutes in 12 countries 
+ supporting scientist

Collaborating in time

 of Corona
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Bolivia 4.7k

Argen@na 4.8 k 

Chile 4.8 k

Peru 4.9 k
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13

First site visits planned  
in coming September
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Detector unit variations 



Muon identification key for background rejection
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Two compartments:

Shielding from top compartment

Multi-sensor:

Exploit asymmetries in signal 
distributions to identify muons*


* using machine learning techniques to optimise 
performance
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35 degree zenith angle500 m

600 GeV 14 TeV

⌾Larger detector array and increased altitude w.r.t. HAWC
→Very precise measurements possible even below 1 TeV

Colour = @me
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HAWC
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CTA South 50 h

LHAASO 1 y

SWGO ‘Strawman’
(scaled HAWC)

1 year
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17

CTA South 50 h

LHAASO 1 y

SWGO ‘Strawman’
(scaled HAWC)

1 year

Low E enhancement
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CTA South 50 h

LHAASO 1 y

SWGO ‘Strawman’
(scaled HAWC)

1 year

Improved PSF 
and BG rejec0on
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CTA South 50 h

LHAASO 1 y

SWGO Phase Space Explora%on

km2+ 
outer array
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CTA South 50 h

LHAASO 1 y

1908

Crab
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CTA South 50 h

LHAASO 1 y
Crab

CMZ (central)

Westerlund I

1908

Westerlund I
Central Molecular Zone
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Resolution?

22

o

CTA

Current IACTs

Current WCDs

LHAASO KM2A

SWGO
Inner
Array

Goal à
unprecedented 
resolu-on for a 
wide field VHE-
UHE instrument



Conclusions

⌾The Southern Sky needs a wide field VHE-UHE gamma-ray 
instrument!
→Complementing LHAASO – a complete view of the TeV-PeV sky
→ Strong synergies with CTA and the new generation neutrino 

telescopes
→Transient phenomena, diffuse emission, UHE sources +++

⌾SWGO advancing towards design and site choices
→Despite pandemic!

⌾Very open for new partners and new ideas
⌾Looking forward to strong partnerships with LHAASO & CTA

36
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Neutrino Synergies

⌾SWGO+LHAASO
→ Full sky map of TeV-PeV emission

⌾Strongly complements new 
generation of neutrino instruments
→Mapping out diffuse emission / 

separating IC + pion decay emission 
+++
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26



30

⌾Early phase 
Gamma Ray 
Bust sensitivity

⌾SWGO 
monitoring CF 
TXS 0506+056 

arXiv:2006.07249

⌾Geminga-like 
PWN Halo
Sensitivity

All with pessimis@c 
sensi@vity es@mates
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Dark Matter

⌾Thermal relic WIMP annihilation signature accessible over a very 
wide mass range (Galactic Centre/Halo observations @ VHE)
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NB Sensi)vity improving for both CTA + SWGO – analysis improvements28
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Some highlights: The dawn of ultra-high-energy gamma-
ray astronomy

Cao, Z., et al, 

Nature 594, 33–36 (2021)

- 12 sources above 100 TeV
- Photons up to PeV energy

LHAASO

1 km2
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Identifying gamma rays using muons

•  Also look to pattern of detector  
hits!

•How low in energy can we go?HS., Hinton, J. & López-Coto, R.


 Eur. Phys. J. C 79, 427 (2019).



Salta, Argentina  
4.8 km above sea level
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Reference Configuration

⌾Establish a plausible, costable and realisable (with existing 
tech) design to serve as reference to alternative approaches
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